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This  thesis deals with an automatic elevation and azimuth measurement 
system, which will be used for antenna positioning. It is realized by using magnetometer 
and accelerometer. Important part of the system is tilt compensation and calibration for 
selected location. This system will send data to PC and also display them on LCD display. 
This project contains theory of measured quantities, method choice, component choice, 
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Druhou metodou je 
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1.1 Gyrocompassing 
Metoda orientace 
gyroskopy nebo gyroskopy s 
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Azimut  tu 
Pro zjedn  ,  vektoru 
gravitace   
 
1.1 Rovina "east, north, up". [1] 
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 rozsahu od 25 000 nT do 62 000 nT. [2] 
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1.2.2 Azimut  
e erem. Azimut lze tedy 
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akcelerom  se pohybuje mezi 3000-
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  metodou, 
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 dvou elevaci 
podle rovnice: 
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kde  je elevace a za a xa jsou hodnoty os akcelerometru. 
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3.2 Kompenzace efektu - -  
Pro kompenzaci - -
Kalibrace (Four Parameter Calibration).  V (Vx,Vy,Vz)  a 
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Rovnici (31  
 
, (33) 













kde -  










 ose z. Byl   MAG3110 [8] od firmy 
I2C  
 takovou logikou 
 
 
Tabulka 4.1  
  MAG3110 KMZ52 HMC5843 
 1,95-3,6V 5-8V 2.5-3.3 V 
VDDIO 1.62 - VDD - 2.5-3,3 V 
I2C ANO Ne ANO 
Citlivost 0.1uT/LSB 16 (mV/V)/(kA/m) 1.6uT 
 900uA - 100uA 
Digital ANO Ne ANO 
Analog NE Ano NE 
 3 2 3 
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akcelerometr s   
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Tabulka 4.2  
  MMA8653 MMA8451 ADIS16209 MMA6825 
 1,95-3,6 V 1,95-3,6 V 3-3,6V 3,3-5 V 
VDDIO 1,6-3,6V 1,6-3,6V 3-3,6V 3,3-5 V 
I2C Ano Ano Ano Ne 
Rozsah     
Citlivost 256;128;64 counts /g 4096;2084;1024 counts /g 4096counts/g 4,883counts/g 
 27-184 uA 6-165 uA 36-140 mA 4-9 mA 
 3 3 2 2 
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toto 
2  
 cena a dostupnost.  8- r 
AT  
jsou ny. Informace o ATMega 328 jsou v tabulce 3. 
Tabulka 4.3  
Pam  32 KB 
 1 KB 
 2 KB 
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 datasheetem akcelerometru MMA8451 je 4096counts/LSB, nebo 
 dat dvou os akcelerometru. 
   
 (38) 
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4.7.2 azimutu 
Citlivost magnetometru MAG3110 je 100 
 stejnou metodou jako u akceler  
,  (39) 
kde  je azimut, xm a zm  v tomto 

















5.1 Komunikace s  
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akcelerometru a magnetometru, teplota a hodnoty azimutu, elevace (theta phi ve 






Obr 5.6  
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-Integrated Circuit
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5.8 Strukt  [13] 
5.2.1 Knihovna twi.h 
Pro komunikaci I2C je  knihovna "twi.h"  
p . Knihovna je m  
bitovou rychlost. Rovnice je ve tvaru:  
, (41) 
roprocesoru a FSCL je frekvence SCL. 
 -
 [16]  
1 do bit  TWSTA, TWINT a TWEN v registru TWCR se generuje start bit a povoluje se 
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komunikace pokynu. Pokud bude bit TWINT roven nule, 
pokyn byl d  Funkce twi_sla_w a twi_sla_r 
gistru TWDR. Funkce 
  funkce twi_master_rx se 
s
stop b
TWSTO v registru TWCR.  
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5.3 Zisk hodnot z magnetometru a akcelerometru 
e I2C. 
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 v  ose z 
Podle rovnice: 
, (43) 
kde Ax, Ay a Az jsou hodnoty kalibrace pro danou osu a xacc, yacc a zacc jsou hodnoty 
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  Elevace. 
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E  
Br   magnetometru. 
Gr   akcelerometru. 
g   




DPS D  
I2C Inter integrated circuit. 
UART Universal asynchronous receiver and transmitter. 
LDO Low dropout output. 
MEMS Microelectromechanical system. 
SDA Synchronous Data 
SCL Synchronous Clock 
LSB Least significant bit 
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